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PRAT 1: The evidence that Cu film is discontinuous nano-particles. There are two ways to present the value of LPV. One is using the theory of Hirohiko Niu 1 , who modified Lucovsky's theory 2 in some respects (Martins' work is established on Lucovsky's theory, which is not suitable for our work because the metal layer in our experiment is not equipotential), considering that the metal layer is quasi-continuous(the Cu particles are still seen as very thin film), and the derivation is as follow 3 :
When αl <1,
where α is the spatial decay (fall-off) parameter, Js is the Schottky current, ρ is the metal film resistivity, ρ' is the semiconductor film resistivity, t the metal film thickness, t' the semiconductor film thickness, A* is Richardson constant, Φ is Schottky barrier height, d is the diameter of the light spot, f x is the light generated carrier flux in x direction, l is the distance between two electrodes, and x L is the position of the light spot. When a high-intensity magnetic field is applied on our sample, all these parameters remain unchanged except f x (the film resistivity may increases slightly due to geometric magnetoresistance effect, but this change is negligible comparing with the change of f x ). It is because that the original current in x direction deflects in magnetic field, and there are no other currents turning to this area. Therefore, f x decreases rapidly with the increase of magnetic field intensity, and so does the LPV.
Another explanation doesn't need the quasi-continuous assumption of the Cu film: just as shown in Figure S3 , the diffusion of holes will enhance the intensity of built-in field at each point, as a result, the electrons in Cu particles will move into Si layer and lead to a drop of the quasi-Fermi level of the electrons in Cu particles. If we assume that the number of electrons injected into Si layer is proportional to the holes density (which is a reasonable approximation), then LPV can be expressed by the difference of quasi-Fermi levels between each point in x direction. The derivation is as follow 4, 5 :
Both these two explanations are agreeable to our experimental results and we finally choose the second one in our paper because this explanation is more visual for readers unfamiliar with LPE. Figure S3 : The schematic diagram of the second explanation.
